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DFWLRQRIRXUVHOI:HFDOOWKHNQRZOHGJH0RGHORI2WKHU0R27RUHDOL]HDFRJQLWLYHDUFKLWHFWXUHWR
LQWHUDFWZLWKKXPDQ0R2PXVWEHHPEHGGHGDQGXVHGLQDGHFLVLRQPDNLQJSURFHVV%XW WRGHVLJQ
0R2 ZH PXVW NQRZ KRZ KXPDQ LQWHUDFW LQ UHDO ZRUOG LQ0R2 YLHZ EHFDXVH ZH DLP D SUDFWLFDO
KXPDQ LQWHUDFWLRQ WDVN6R LQ WKLVSDSHUZHFRQGXFWHGDFKLOGURERWSOD\H[SHULPHQWDQGDQDO\]HG
KXPDQEHKDYLRU)URP WKH UHVXOWZH FRQVWUXFW DPRGHO RI HPRWLRQ OHYHOPHQWDO VWDWXV OHDGLQJ WKDW
PD\EHDSRVVLEOHOHDGLQJFRQFHSWRIKXPDQDJHQWLQWHUDFWLRQGHVLJQ
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:KHQZHLQWHUDFWZLWKRWKHUSHUVRQZHDOZD\VREVHUYHRWKHUDQGHVWLPDWHRWKHU¶VPHQWDOVWDWHWR
UHDOL]HDIUXLWIXOFRPPXQLFDWLRQ%HKLQGWKHHVWLPDWLRQWKHUHLVDEHOLHIWKDWWKHUHLVDQXQREVHUYDEOH
LQWHUQDOSURFHVV LQRWKHUSHUVRQDQGWKDW WKHVWDWHRI WKHLQWHUQDOSURFHVV LVSRVVLEOHWREHHVWLPDWHG
8VXDOO\ZHFDOOWKHLQWHUQDOSURFHVV³PLQG´WKRXJKLWVSUHFLVHVWUXFWXUHDQGG\QDPLFVDUHQRWNQRZQ
ZHOO2IFRXUVHZHKDYHVRPHDPRXQWRIHPSLULFDONQRZOHGJHRQRWKHU¶VPLQGDQGZHPXVWFRQVXOW
WRWKHNQRZOHGJHDPRGHORIRWKHU0R2WRGHFLGHDFWLRQRIRXUVHOI,QGHYHORSPHQWDOVFLHQFHWKH
XQGHUVWDQGLQJRIRWKHU¶VPHQWDOVWDWH LVFDOOHGDV7KHRU\RI0LQG7R0%XW LQRXU OLIHZHXVH WKH
NQRZOHGJH RI RWKHU EH\RQG XQGHUVWDQGLQJ WR SUHGLFW D FKDQJH RI RWKHU¶V PHQWDO VWDWH E\ DIIHFWLYH
DFWLRQVIURPXVRULWVHQYLURQPHQW,QWKHVHQVHZHFRQVLGHU0R2WRLQFOXGHZLGHUDQGDFWLYHXVDJH
RI7R0LQDQLQWHQWLRQDODQGPRUHVWUDWHJLFVFHQH
7KHQ D TXHVWLRQ DULVHV WKDWZKDW NLQG RI NQRZOHGJH RI RWKHU0R2 GRZH KDYH IRU RXU DFWLRQ
GHFLVLRQKRZGRZHPDNHXVHRILWLQDUHDOLVWLFLQWHUDFWLRQVFHQHDQGKRZ0R2LVUHSUHVHQWHGLQRXU
EUDLQFRJQLWLYHV\VWHP"7RUHDOL]HDUHDOO\ZRUNLQJFRJQLWLYHDUFKLWHFWXUHWKDWFDQLQWHUDFWZLWKRWKHU
SHUVRQRWKHU¶VPLQGDFWXDOO\ZHKDYHWRGHYHORS0R2WKDWFDQEHHPEHGGHGLQDFRPSXWLQJV\VWHP
DQGXVHGLQDFRJQLWLYHDUFKLWHFWXUHLQDGHFLVLRQPDNLQJSURFHVV
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
%XWZKHQZH FRQVLGHU DZD\ RI0R2 XVHZH QRWLFHGPRUH EDVLF TXHVWLRQ RI ³KRZ GR KXPDQ
LQWHUDFWLQUHDOZRUOGLQ0R2YLHZ"´:KHQZHFRQVLGHULPSOHPHQWLQJDKXPDQURERWLQWHUDFWLRQLQ
UHDO ZRUOG ZH PXVW NQRZ KRZ WKH SURFHVV RI KXPDQURERW LQWHUDFWLRQ SURFHHG DQG ZKDW NLQG RI
LQIRUPDWLRQSURFHVVLQJVKRXOGEHGRQH6RLQWKLVVWXG\ZHFRQGXFWHGDFKLOGURERWSOD\H[SHULPHQW
LQDNLQGHUJDUWHQ DQGDQDO\]HGD URERWRSHUDWRU DFWLRQGHFLVLRQEHKDYLRU IRUPLQG OHYHO LQWHUDFWLRQ
)URPWKHUHVXOWZHSUHVHQWDK\SRWKHVLVRIHPRWLRQOHYHOPHQWDOVWDWXVOHDGLQJWKDWPD\EHDSRVVLEOH
OHDGLQJ FRQFHSW RI KXPDQDJHQW LQWHUDFWLRQ GHVLJQ XVLQJ0R2:H DOVR GLVFXVV RQ LPSRUWDQFH RI
HPRWLRQV\VWHPIRUDKXPDQDJHQWLQWHUDFWLRQLQDFRJQLWLYHDUFKLWHFWXUH
 7HOH2SHUDWHG5RERW&KLOG3OD\
,Q WKLV VWXG\ ZH WU\ WR FRQVWUXFW D PRGHO RI VWUHVVLQWHUHVW VWDWH FRQWURO VWUDWHJ\ E\ ZHOO
H[SHULHQFHG QXUVHU\ QXUVHV )RU WKH SXUSRVHZH REVHUYHG EHKDYLRU RI D NLQGHUJDUWHQ FKLOG SOD\LQJ
ZLWK D WHOHRSHUDWHG URERW DW D NLQGHUJDUWHQZKHUH WKH FKLOGUHQZHQW GDLO\ DQGZHUH DFFXVWRPHG WR
)LJ7RWDOQXPEHURIFKLOGUHQZDVER\JLUO\HDUVROGLQDYHUDJH
$W ILUVW D FKLOG DQG KLVKHU
JXDUGLDQ DJUHHG H[SHULPHQWDO
FRQGLWLRQ DQG WKHJXDUGLDQ UHSOLHG
D VHULHV RI TXHVWLRQQDLUHV DERXW D
SUHIHUHQFH SHUVRQDOLW\ DQG GDLO\
OLIHRIWKHFKLOG7KHQWKH\FDPHWR
D SOD\ URRP ZKHUH WKH URERW ZDV
ZDLWLQJ )LJ 7KH JXDUGLDQV
ZHUH DVNHG WR MXVW ZDWFK WKH
LQWHUDFWLRQWRUHSO\DTXHVWLRQQDLUH
ODWHU DERXW WKHLU HVWLPDWLRQ RQ
PHQWDO VWDWH RI WKH FKLOG ZKLOH
KHVKHZDVSOD\LQJZLWKWKHURERW
$KRPHVHUYLFHURERW/L352$EHZDVXVHGIRUWKHSOD\,WLVVHPLKXPDQRLGZLWKWZRDUPV
'2) KHDG DQG '2)ZDLVW URWDWLRQ$ FRQYHQWLRQDO ' FDPHUD DQG D.LQHFW ' FDPHUDZHUH
HTXLSSHGDWWKHKHDGWRVHQGWKHYLHZIURPWKHURERWWRWKHRSHUDWRU$PLFURSKRQHDWLWVEDVHSLFNHG
XSWKHFKLOG¶VYRLFHDQGHQYLURQPHQWDOVRXQGDQGLWZDVVHQWWRWKHRSHUDWRU6R WKHRSHUDWRUFRXOG
VHHDQGKHDUIURPWKHURERWSRVLWLRQDQGFRXOGGHFLGHDFWLRQLQWXLWLYHO\7RDYRLGDQHIIHFWRIKXPDQ
OLNHQRQODQJXDJHYRLFHLQIRUPDWLRQOLNHSURVRG\WKHRSHUDWRU¶VYRLFHZDVUHFRJQL]HGUHV\QWKHVL]HG
DQGSURQRXQFHGIURPWKHURERWLQUHDOWLPH6RIURPWKHFKLOGWKHURERWORRNHGMXVWOLNHDVWDQGDORQH
URERWZLWK VRPHSHUVRQDOLW\ WKRXJK LWV DFWLRQ DQG VSHHFKFKRLFHZHUHJXLGHGE\ WKHQXUVHU\QXUVH
7KHURERWZDVWHOHRSHUDWHGIURPWKHQH[WURRPE\DQH[SHULHQFHGQXUVHZKRPHWILUVWZLWKWKHFKLOG
)RXUQXUVHVMRLQHGWKHH[SHULPHQW
1LQH SOD\ SURJUDPV ZHUH SUHSDUHG IRU WKH URERW WKDW LQFOXGHV D SDSHUVWRQH DQG VFLVVRU
JDPH-\DQNHQLQ-DSDQHVHVLQJDVRQJKDQGKROGLQJDQGRWKHUVDQGLPSOHPHQWHGKLGHDQGVHHNDQG
UXQQLQJE\FRPELQLQJPRYHPHQWIURPDJDPHFRQWUROOHUDQGWDONLQJ7KHSOD\SURJUDPVZHUHVHPL
DXWRPDWLF2QFHWKHRSHUDWRUFKRRVHDSOD\SURJUDPWKHURERWSOD\HGLWDXWRPDWLFDOO\%\FKRRVLQJ
WKH DFWLRQ LQJDPHV OLNH WKH SDSHUVWRQH DQG VFLVVRUJDPH WKHRSHUDWRU FRXOG LQWHQWLRQDOO\ ORVH WKH
JDPHWROHWWKHFKLOGZLQWRPDNHKLPKHUPRUHHQJDJHGWRWKHSOD\RUSOD\IDLUE\UDQGRPFKRLFH
7KHRSHUDWRUDQG WKHFKLOGZRUHKHDUWEHDWPHWHUDQG WKHLUKHDUWEHDWERG\ WHPSHUDWXUHDQGERG\
PRWLRQDFFHOHUDWLRQKDGUHFRUGHGZKLOHWKH\ZHUHSOD\LQJ:HHVWLPDWHGDVWUHVVLQGH[/)+)IURPD
ORZIUHTXHQF\FRPSRQHQWRIWKHKHDUWEHDWRIWKHFKLOGDQGXVHGIRUDQDO\VLV7DVN)RUFH)RU
WKH SHUVRQDOLW\ DQG SUHIHUHQFH HYDOXDWLRQ ZH DVNHG WKH JXDUGLDQV WR DQVZHU 76 FKLOG SHUVRQDOLW\
TXHVWLRQQDLUHV ,W LVXVHG WRREMHFWLYHO\ HVWLPDWH HOHYHQSHUVRQDOLW\ LQGH[RISUHVFKRROFKLOGUHQ WKDW
)LJ3OD\H[SHULPHQWRIWHOHRSHUDWHGURERWZLWKDFKLOG
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
LQFOXGHV D UHYHODWLRQ QHUYRXVQHVV PHQWDO VWDELOLW\ VHOIFRQWUROODELOLW\ GHSHQGHQF\ GHJUHH RI
UHWURJUHVVLRQ DQG DJJUHVVLYHQHVV$QG LW LQFOXGHVPRUH JHQHUDO SHUVRQDOLW\ WHQGHQF\ RI DQ LPSOLFLW
WHQGHQF\LQGH[DQGVRFLDOWHQGHQF\WKDWFDQEHFDOFXODWHGIURPWKRVHSHUVRQDOLW\LQGH[DOVR(DFKRI
WKHLQGH[WHUPVDUHJLYHQEHWZHHQ«SRLQWDQGDORZHUVFRUHLQGLFDWHVPRUHXQVWDEOHPHQWDOLW\
7KRVHYDOXHVZHUHXVHGIRUFRUUHODWLRQDQDO\VLVEHWZHHQWKHDFWLRQFKRLFHVRIRSHUDWRUV
 0RGHORIRWKHUEDVHGVWUDWHJLFSOD\FKRLFHE\QXUVHV
$IWHU WKH H[SHULPHQWZH HYDOXDWHG D WLPH FRXUVH RI WKH SOD\ IRU DOO FKLOGUHQ+LHLGD  ,ZDVDNL
)RXUSHUVRQYLHZHGDURERWFKLOGSOD\YLGHRVHJPHQWHGDQGWDJJHGHDFKRIWKHSOD\E\LWVVWDUW
DQGHQGWLPHDQGHYDOXDWHGDGHJUHHRIVWUDLQDQG LQWHUHVW IRUHDFKRI WKHSOD\VWDUWLQJDQGHQGLQJ
7KH\DOVRUHFRUGHGWKHLULPSUHVVLRQRQKRZWKHFKLOGOLNHGWKHURERW$VDUHVXOWZHDFTXLUHGDGDWD
VHW RI WKH QXUVHU\ QXUVH DQG FKLOG¶V DFWLRQ FKRLFH DQG WKHLU HIIHFW RQ FKLOG¶V PHQWDO VWDWH WKHLU
SHUVRQDOLW\ DQG SUHIHUHQFH IRU DOO WKH  FKLOGUHQ 8VLQJ WKHVH GDWD ZH WULHG FRUUHODWLRQ DQDO\VLV
EHWZHHQGDWD LWHPV WR ILQGEHKDYLRU LQGH[ WKDW
FDQ OHDG XV PRUH REMHFWLYH HVWLPDWLRQ RI D
FKLOG¶V PHQWDO VWDWH DQG DQ DFWLRQ GHFLVLRQ
VWUDWHJ\RIWKHQXUVHU\QXUVHV
)LJ VKRZV D SUREDELOLW\ PDS RI WKH SOD\
FKRLFH FKDLQ E\ WKH RSHUDWRUV $ WKLFN OLQH
VKRZVDVLJQLILFDQWWUDQVLWLRQZLWKFULWHULRQ
DQGDGDVKHGOLQHVKRZVDPDUJLQDOO\VLJQLILFDQW
WUDQVLWLRQ 7KH SOD\ FKRLFH VXJJHVW FOHDU RUGHU
IURPDVWDULQJFRQYHUVDWLRQ7KHSDSHUVWRQHDQG
VFLVVRUJDPHDQGWKHVLQJLQJDVRQJZHUHFKRVHQ
ZLWKWKLVRUGHULQWKHILUVWKDOIRI WKHSOD\WLPH
,Q WKH ODWWHU KDOI WKH\ WHQGHG WR FKRRVH D WUXH
IDOVH JDPH D KLGH DQG VHHN JDPH DQG D GLFH
JDPH WKDW SOD\ DQ DFWLRQ DFFRUGLQJ WR WKH GLFH
QXPEHU LQ WKLV RUGHU 7KH RUGHU VHHPV WR
VXJJHVW VRPH VWUDWHJLF UHDVRQ IRU PDNLQJ WKH
FKLOG¶V VWUDLQ ORZHU DQG LQWHUHVW KLJKHU LQ WKH
QXUVHV
 &RUUHODWLRQEHWZHHQREVHUYDWLRQV
8VLQJWKHEHKDYLRUGDWDSK\VLRORJLFDOLQGLFHVDQGWKHTXHVWLRQQDLUHDQVZHUVREWDLQHGWKURXJKWKH
H[SHULPHQW ZH VRXJKW IRU FRUUHODWLRQ EHWZHHQ YDULRXV SDUDPHWHUV 7KHQ ZH IRXQG VRPH UHODWLRQ
EHWZHHQWKHHVWLPDWHGLQWHUQDOVWDWHRUFKLOGSHUVRQDOLW\DQGWKHREVHUYDEOHLQGLFHV
 6WUHVVLQGH[/)+)FRUUHODWHVZLWKSHUVRQDOLW\
7KHPD[LPXPYDOXHRI/)+)VWUHVVLQGH[FRUUHODWHGZLWKDTXHVWLRQQDLUHWHUP³7KHFKLOGZDQWHG
WRNHHSDSDUW IURP WKHURERW´DQVZHUHGE\WKHJXDUGLDQVZKRREVHUYHG WKHSOD\ ,W LVFRQWUDVWLQJ WR
DQRWKHUUHODWLRQWKDWWKHPLQLPXPYDOXHRI/)+)FRUUHODWHGWRWKHTXHVWLRQQDLUHWHUPV³7KHFKLOGLV
LQWHUHVWHG WR D URERW LQ GDLO\ OLIH´ DQG ³7KH FKLOG WHQGV WR FRPH FORVHU KLVKHUVHOI WR DQ LQWHUHVWLQJ
REMHFW´ WKDW LQGLFDWHV GDLO\ SHUVRQDOLW\ RI WKH FKLOG 7KHVH UHVXOWV VXJJHVW WKDW WKH PD[LPXP DQG
PLQLPXPRI/)+)VWUHVV LQGH[ LQGLFDWHVGLIIHUHQW W\SHVRI LQIRUPDWLRQ2QH LV WKHFKLOG¶V LQWHUQDO
)LJ  $ SUREDELOLW\ PDS RI SOD\ FKRLFH
FKDLQE\WKHRSHUDWRUV
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
VWDWH RI WKH PRPHQW DQG DQRWKHU LV WKH FKLOG¶V SUHIHUHQFH WR D URERW :H DOVR IRXQG PDUJLQDOO\
VLJQLILFDQW FRUUHODWLRQEHWZHHQ WKHSHUVRQDO FKDUDFWHULVWLFV WHUP³*HQWOH DQG UDWLRQDODJJUHVVLYHDQG
LPSXOVLYH´ DQG WKHPLQLPXP/)+) YDOXH 6R WKHVH UHVXOWV VXJJHVW D SRVVLELOLW\ RI SHUVRQDOLW\ RU
SUHIHUHQFHHVWLPDWLRQIURPDVHWRIREVHUYDEOHSK\VLRORJLFDOLQGLFHV
 6WUHVVRULQWHUHVWDIIHFWLRQRQWKHJDPHFKRLFH
:HDSSOLHGDFOXVWHUDQDO\VLVWRWKHWUDQVLWLRQSDWWHUQRIPDMRUVL[JDPHVDQGIRXQGIRXUFOXVWHUV,
WKHSDSHUVWRQHDQGVFLVVRUJDPHDQGWKHKDQGKROGLQJ,, WKHVRQJVLQJLQJ,,, WKHWUXHIDOVHJDPH
DQGWKHKLGHDQGVHHNJDPHDQG,9WKHGLFHJDPH7KHSOD\ZHQWRQZLWKWKLVRUGHUGHSHQGLQJRQWKH
GHJUHHRIFKLOG¶VVWUDLQ7KHILUVWFODVV,ZDVDGRSWHGXQGHUKLJKO\VWUDLQHGFRQGLWLRQDQGWKHODVWRQH
,9ZDVDGRSWHGLQDOPRVWQRQVWUDLQHGVLWXDWLRQ,WLVFOHDUWKDWWKHURERWFKLOGSOD\VWDUWHGLQKLJKO\
VWUDLQHGVLWXDWLRQDWILUVWDQGWKHVWUDLQKDVUHGXFHGZLWKDVXFFHVVIXODQGMR\IXOSOD\DQGWKHQXUVHV
FKRRVHDSOD\WKDWZHUHVXLWDEOHIRUWKHGHJUHHRIFKLOG¶VVWUDLQRIWKHPRPHQW:KHQLQDKLJKVWUDLQHG
VLWXDWLRQWKH\FKRRVHSOD\VLQFODVV,WKDWDUHIDPLOLDUWRFKLOGUHQDQGGRHVQ¶WUHTXLUHPHQWDOORDGDQG
ZKHQ WKH VWUDLQ KDV UHGXFHG WKHLU FKRLFHZDVPRUH FRPPXQLFDWLYH SOD\ WKDW UHTXLUH ODUJHUPHQWDO
SURFHVVLQJLQFODVV,,,DQG,9
 6WUDWHJLFJDPHFKRLFHWRNHHSWKHLQWHUHVW
6R WKH VWUDWHJ\ RI WKH QXUVHVZLOO EHFRPH DV IROORZV 7KH\ FKRRVH D SOD\ VXLWDEOH IRU WKH FKLOG¶V
VWUDLQHGVWDWXVRIWKHPRPHQWDQGHIIHFWLYHWRUHOLHYHWKHVWUDLQ7RUHDOL]HLWWKH\KDYHWRHVWLPDWHWKH
FKLOG¶VPHQWDOVWDWHE\REVHUYDWLRQ)RUWKHHVWLPDWLRQWKH\VKRXOGKDYHULFKNQRZOHGJHRQDUHODWLRQ
EHWZHHQREVHUYDEOHFKLOG¶VEHKDYLRUVLWXDWLRQDQGDKLGGHQPHQWDOVWDWH1DJDL
7KLVK\SRWKHVLVFDQEHVXSSRUWHGE\DUHJUHVVLRQDQDO\VLVUHVXOW:KHQWKHQXUVHFKRRVHVDFODVV,
SOD\ DIWHU D FODVV ,,, SOD\ JRLQJ EDFN WR IRUPHU SOD\ VWDJH WKH FKRLFH ZDV VLJQLILFDQWO\
FRUUHODWHGSZLWKDKLJKVWUDLQYDOXHDQGDORZVDWLVIDFWLRQYDOXHRIWKHFKLOGVWUHVVHYDOXDWLRQ
DIWHU WKHSUHFHGLQJFODVV,,,SOD\,WPHDQVWKHQXUVHVFKRRVHDPRUHVWUDLQWROHUDEOHSOD\ZKHQWKH\
IRXQGWKHFKLOGZDVVWLOOVWUDLQHGDIWHU WKHFODVV,,,JDPH WKRXJKWKH\ WKRXJKW WKHFKLOGKDGUHOD[HG
ZKHQWKH\FKRRVHWKHFODVV,,,JDPHODVWWLPH
 0RGHOLQJRIHPRWLRQOHYHOPHQWDOVWDWHOHDGLQJ
%DVHGRQWKHDQDO\VLVLQWKHODVWFKDSWHUZHFRQVWUXFWHGDTXDOLWDWLYHPRGHORIVWUDWHJLFLQWHUDFWLRQ
IRUWKHURERWFKLOGSOD\DVIROORZV7KRXJKWKHPRGHOLVEDVHGRQWKHGDWDIURPFKLOGURERWQXUVHSOD\
H[SHULPHQWZHLQWXLWLYHO\IHHOLWDSSOLFDEOHWRDFODVVRIKXPDQKXPDQLQWHUDFWLRQ6HH)LJWRJHWKHU
ZLWKWKLVH[SODQDWLRQ
 7KHUHDUHRQHRWKHUSHUVRQDQGVHOILQWKHPRGHO7KHPRGHORIVHOIFRQVLVWVRIWKUHHOD\HUVD
UDWLRQDOOD\HUDQHPRWLRQOD\HUDQGDSHUVRQDOLW\OD\HU
 7KHUDWLRQDOOD\HULVDFRUWLFDOLQIRUPDWLRQSURFHVVLQJV\VWHPWKDWSURFHVVVRFDOOHGUHDVRQDEOH
LQWHOOLJHQFHOLNHDUHFRJQLWLRQPHPRU\LQIHUHQFHGHFLVLRQPDNLQJDQGDFWLRQJHQHUDWLRQ7KLV
OD\HULQFOXGHVUHZDUGV\VWHPVRWKDWDUHZDUGGULYHQDFWLRQGHFLVLRQFDQEHUHDOL]HG
 7KHHPRWLRQOD\HUUHSUHVHQWVDPHQWDOVWDQFHOLNHIULHQGO\RSSRVLQJDQGRUUHOD[HGVWUHVVHG
WKDWLVQRWUHZDUGLQJEXWPRGXODWHVWKHUHZDUGYDOXHRIDVLWXDWLRQ)RUH[DPSOHDYDOXHRIWKH
VDPHVLWXDWLRQPD\FKDQJHGHSHQGLQJRQLIWKHRWKHUSHUVRQLVIULHQGO\RURSSRVLQJWRVHOI6R
WKHUHZDUGV\VWHPLVPRGXODWHGE\WKHPHQWDOVWDQFHRUWKHHPRWLRQLQZLGHVHQVH
 7KHSHUVRQDOLW\OD\HUGHFLGHFKDUDFWHURIWKHHPRWLRQOD\HU,IDSHUVRQLVFRZDUGWRDURERW
KHVKHZLOOKDYHYHU\SUHFDXWLRXVLQLWLDOHPRWLRQDOVWDWHIRUDURERWDQGKLVKHUVWDQFHZRXOG
WDNHORQJHUWRFKDQJHWRDIULHQGO\RQHIRUWKHURERW%XWLQRXUH[SHULHQFHLWZDVRIWHQDFDVH
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
WKDWVXFKDFRZDUGSHUVRQNHHSVORQJODVWLQJIULHQGO\LQWHUHVWRQFHKHVKHFKDQJHGKLVKHUPLQG
DIWHUDORQJHUFDXWLRXVLQWHUDFWLRQ
 7KHRWKHUSHUVRQDFWVRQVHOIDQGWKHUDWLRQDOOD\HUUHDOL]HVXVXDOLQWHUDFWLRQOLNHD
FRQYHUVDWLRQRUDJDPHSOD\8VXDOO\ZHFRQVLGHUWKRVHLQWHUDFWLYHDFWLRQVDUHDQH[SUHVVLRQRI
FRPPXQLFDWLRQ%XWLQWKLVPRGHODWDUJHWRIWKHDFWLQWKHRWKHULVWKHHPRWLRQV\VWHPRIVHOI
,QWKHURERWFKLOGFDVHDJDPHZDVFKRVHQEDVHGRQLWVHIIHFWRQWKHHPRWLRQDOVWDWHRIWKH
FKLOGDLPLQJWRPRYHWKHHPRWLRQDOVWDWHPRUHUHOD[HGRQH
 2QFHWKHFKLOG¶VHPRWLRQDOVWDWHLVUHOD[HGWKHRWKHU¶VDFWLRQZLOOFKDQJHWRKDYHDSRVLWLYH
UHZDUGLQJHIIHFW%XWWKHDFWLRQPLJKWKDGQHJDWLYHHIIHFWLIWKHFKLOG¶VNHHSVWUHVVHGRU
GLVJXVWLQJHPRWLRQDOVWDWH6RLQRXUPRGHOWKHHPRWLRQDOVWDWHOLNHIULHQGOLQHVVVWUHVVLQJRU
GLVJXVWLQJDUHQRWDGLUHFWUHZDUGRIDVLWXDWLRQ%XWWKH\PRGXODWHWKHUHZDUGV\VWHPWKDW
EHORQJWKHUDWLRQDOOD\HUWRGHFLGHDFWLRQ
:HVRPHWLPHVHQFRXQWHUDGLIILFXOWSHUVRQWKDWRXUXVXDOLQWHUDFWLRQDFWLRQLVQRWHIIHFWLYH,QWKDW
FDVHZH GHFLGH RXU DFWLRQ E\ FRQVLGHULQJ HPRWLRQ G\QDPLFV RI WKH SHUVRQ DQG WU\ WRPRYH KLVKHU
HPRWLRQDOVWDWH:KDWZHREVHUYHGWKURXJKWKHURERWFKLOGLQWHUDFWLRQVHHPVWRH[SUHVVDVLPSOHFDVHRI
WKLVHPRWLRQDIIHFWLQJLQWHUDFWLRQ
7KHQZKDW LV D FRQWULEXWLRQ RI WKLV UHVXOW WR D FRJQLWLYH DUFKLWHFWXUH" ,Q QHXURVFLHQFH WKHUH DUH
SOHQW\RI VWXG\RQHPRWLRQ V\VWHP0RVWRI WKHPDUH IRFXVLQJRQ IHDU DQG WKHUHDUH IHZVWXGLHVRQ
RWKHUHPRWLRQOLNHMR\RUKDSSLQHVV+XPSKUH\)XQDKDVKL
:KHQZH FRQVLGHU D UHFHQW WKHRU\ RI DFWLRQ GHFLVLRQ LQ EUDLQ EDVHG RQ D UHLQIRUFHPHQW OHDUQLQJ
5/WKHHPRWLRQFDQEHORFDWHGLQDUHZDUGV\VWHPWKDWJXLGHDFWLRQGHFLVLRQLQ5/:KDWZHIRXQGLQ
WKLV VWXG\ LV DQ HYLGHQFH WKDW D GHJUHH RI VWUHVV
DOVRZRUNVDVDQHJDWLYHUHZDUGLQDFWLRQFKRLFH
,W VXJJHVW XV DQ LPSRUWDQFH RI D UHZDUG V\VWHP
PRGHOLQJLQEUDLQLQVSLUHGFRJQLWLYHDUFKLWHFWXUH
 &RQFOXVLRQ
,QWKLVVWXG\ZHFRQGXFWHGDURERWFKLOGSOD\
H[SHULPHQWZLWKFKLOGUHQREVHUYHGWKHFKLOG¶V
EHKDYLRU DQG JDWKHUHG WKH SK\VLRORJLFDO LQGH[
DQG WKHTXHVWLRQQDLUHE\JXDUGLDQV7KHDQDO\VLV
UHYHDOHG VRPHEHKDYLRUDO TXHXHV WR HVWLPDWH WKH
PHQWDO VWDWH SUHIHUHQFH DQG SHUVRQDO
FKDUDFWHULVWLFV RI WKH SDUWLFLSDQW :H IRXQG WKH
VWUDWHJLFLQWHUDFWLRQRIQXUVHU\QXUVHVWRNHHSWKH
LQWHUHVW RI FKLOGUHQ EDVHG RQ WKH EHKDYLRU
REVHUYDWLRQ $QG ZH SURSRVHG D PRGHO RI
LQWHUDFWLRQ LQZKLFKZH LQWHQG WR DFW RQ RWKHU¶V
HPRWLRQDOVWDWHQRWWKHLQWHOOHFWXDOSURFHVVLQJ
)URP WKLV VWXG\ ZH KDYH REWDLQHG WKH
HYLGHQFHIRUFRQVWUXFWLQJDPHQWDOVWDWHG\QDPLFV
PRGHORI\HDUVFKLOG,QDSK\VLFDOZRUOGZH
NQRZDFRQWURO WKHRU\ WKDW FDQFDOFXODWHRSWLPDO
IRUFH WR PDQLSXODWH SK\VLFDO REMHFWV XVLQJ
SK\VLFDO ODZV ,IZHSURMHFW WKLV LGHD WRD URERW
KXPDQLQWHUDFWLRQZHPD\KDYHDVLPLODUFRQWURO
WKHRU\ RQ PHQWDO VWDWH WKDW FDQ FDOFXODWH SURSHU
LQWHUDFWLRQ DFWLRQ EDVHG RQ D FRPSXWDWLRQDO
)LJ0RGHORIHPRWLRQEDVHG
VWUDWHJLFLQWHUDFWLRQ
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
PRGHORIWKHKXPDQPHQWDOVWDWHG\QDPLFVDPHQWDOODZ,QIDFWLWLVREYLRXVWKDWDKXPDQH[SHUWVDUH
UHDOL]LQJLWLQWXLWLYHO\
,Q WKLV VWXG\ ZH FRQVWUXFWHG DPRGHO RI  \HDUV FKLOGUHQ +RZ FDQ ZH H[WHQG DQG DSSO\ WKH
PRGHOWRHOGHUSHRSOH"'LIILFXOW\RIWKHHOGHUSHRSOHDUHGLIIHUHQFHRIDJLQJHIIHFWEHWZHHQSHRSOHZH
WKLQN&RPSDUHGWRUDWKHUXQLIRUPGHYHORSPHQWRIFKLOGUHQWKHDJLQJHIIHFWDSSHDULQYDULRXVZD\IRU
HDFK RI WKH HOGHU SHRSOH 6R ZHPXVW HVWLPDWH SHUVRQDOLW\ RI HDFK SDUWLFLSDQW EHIRUH RU ZLWKLQ WKH
LQWHUDFWLRQ ,WZLOO UHTXLUHPXOWLSOHPHQWDOPRGHOV WKDW FRYHUD UDQJHRI WKHYDULDWLRQV%XWZHGRQ¶W
NQRZKRZZLGHWKHUDQJHLVIRUDJLQJ6RZKDWZHFDQGRLVMXVWDGHYHORSPHQWRIVLQJOHPRGHOWKDW
UHDOO\ZRUNVIRUFKLOGUHQ$IWHUWKDWZHPD\EHDEOHWRDSSURDFKWKHHOGHUSHRSOH
$&.12:/('*0(17
7KLVVWXG\ZDVVXSSRUWHGE\D*UDQWLQ$LGIRU6FLHQWLILF5HVHDUFKRQ,QQRYDWLYH$UHDVC7KHVWXG\
RQ WKH QHXUDO G\QDPLFV IRU XQGHUVWDQGLQJ FRPPXQLFDWLRQ LQ WHUPV RI FRPSOH[ KHWHUR V\VWHPV

DQG':$1*2$UWLILFLDO,QWHOOLJHQFH/DERUDURW\
5HIHUHQFHV
$EH.,ZDVDNL$1DNDPXUD71DJDL7<RNR\DPD$6KLPRWRPDL72NDGD+2PRUL73OD\PDWH
5RERWV7KDW&DQ$FW$FFRUGLQJWR&KLOG¶V0HQWDO6WDWH,(((56-,QWHUQDWLRQDO&RQIHUHQFHRQ,QWHOOLJHQW
5RERWVDQG6\VWHPVSS
)XQDKDVKL6%UDLQPHFKDQLVPVRIKDSSLQHVV3V\FKRORJLD
+LHLGD&$EH.$WWDPLPL06KLPRWRPDL71DJDL72PRUL73K\VLFDO(PERGLHG&RPPXQLFDWLRQ
EHWZHHQ5RERWVDQG&KLOGUHQ$Q$SSURDFKIRU5HODWLRQVKLS%XLOGLQJE\+ROGLQJ+DQGV,526
+XPSKUH\1.
,QWHUHVW
DQG
SOHDVXUH
WZRGHWHUPLQDQWVRIDPRQNH\
VYLVXDOSUHIHUHQFHV3HUFHSWLRQ
S
,ZDVDNL$6KLPRWRPDL7$EH.1DNDPXUD71DJDL72PRUL78VLQJ5RERWVWR(VWLPDWH&KLOGUHQ
V
3HUVRQDOLWLHV7UDQVDFWLRQVRI-DSDQ6RFLHW\RI.DQVHL(QJLQHHULQJ9RO1RSS
1DJDL72PRUL77RZDUG3OD\PDWH5RERWVWKDWFDQ3OD\ZLWK&KLOGUHQ&RQVLGHULQJ3HUVRQDOLW\
+$,
7DVN)RUFHRIWKH(XURSHDQ6RFLHW\RI&DUGLRORJ\DQGWKH1RUWK$PHULFDQ6RFLHW\RI3DFLQJDQG
(OHFWURSK\VLRORJ\+HDUWUDWHYDULDELOLW\VWDQGDUGVRIPHDVXUHPHQWSK\VLRORJLFDOLQWHUSUHWDWLRQDQG
FOLQLFDOXVH&LUFXODWLRQ6XSSOSS±

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